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INTERLEUKIN-1 INHIBITORS 



Background of the Invention 



23an3 ^fZ.'VT^TlT"'^ application ol Unilsd States Patent Application Senal No. 
^^'^Z^TT^iZZlr'^iT- ' "*-^"*-P- o- States Paten, 
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maclSntrrhif H ""'""^^"^ =^"-»yP^^- '"^'"^'"9 monocytes and some 

i^terZinThJr T^^^^^^ mc udes at least two 17-18 kilodalton proteins known as interleukfn-1 alpha and 
inte leukm-1 beta These protems have important physiological effects on a number of different taraet ceHs 

IdhI;? f thj'broblasts and chondrocytes to secrete latent collagenase. and Increase the surface 

adhesive powers of endothelial cells for neutrophils. In addition, they act on the hypothalamus as ovroaens 
they stimulate the catabolism of muscle protein, and they cause hepatocytes to symhesi^a cS^^ 
prote.ns known as "acute phase reactants." Thus, interleukins-l (IL-1) are obviously i XoS,t pan o an 
organism's response to infection and injury. puuini pan ot an 

B. Pathological Roles IL-1 

However, despite their normally beneficial effects, circumstances have come to light in which the 
actions Of IL-1 are harmful. For example. IL-1 may increase tha level of col.agenase in an al L S and 

Shn'fs ilT mav h.' ' "'"'t: V''^'^ '"^^^ °' immunopathology in rhiumato d 

m^nrl V, f responsible for altering endothelial cell function, directing the chemotaxis and 
migration of leukocytes and lymphocytes into the synovial tissue, inducing capHlary pronfTratSn and 
stimulming macrophage accumulation in the synovial lining during the acute phase of Ls ^ ^asrin the 

s^mlSnf T "--^ "^^^ '"^P'"=-t««^ a mediator in induction of tissue damage th ough 

stimulating release of enzymes from fibroblasts and chondrocytes inrougn 

high'Lllfoni T?^h^^'H''•°1K'^°" '"^ demonstrated in the skin of patients with psoriasis and 
■ tJJtfiLIJ ""'^ P^*''*"*^ ^'^^^ P^""^*"^ iritis. IL-1 released by cells 

m the inflamed synovium in psoriatic arthritis may mediate Ussue destruction through stimulation of enzvme 
release from other cells. The joint pathology of Reiter's syndrome is similar to that seen in psoiSc arSTis 

Xent fZfS' r'"" ' °^ destructionTthLtree 

r TK Arthritis. Moreover. IL-1 may be found in the synovial fluid of patients wUh 

has br«n"'dL?'i? '''^ Of autoimmune diseases. For example, decreased IL-1 production 

has been described from penpheral blood cells in persons suffering from systemic lupus erythematosus 

pTorcZnoX ::rbin;r^"^ ^ '--^'^ - ab^nom^aCsTn 

,.i»r^H?^^''® P'°'=*"=^'°" l^^®" demonstrated in the peripheral monocytes of patients with 
scteroderma and IL-1 has been Implicated as a possible agent of fibrosis through Simulation orcollaqen 
production by fibroblasts. The mechanism of tissue damage in dermatomyositis might aTrinvote Si- 

A^tTr^ '"'"^■^ '^^'^'"'^ ^ ^ pathophysLogical process 

Acute and chronic interstitial lung disease is characterized by excessive collagen production by luna 

Sfatftha: L Tv b! '"^"'^'t H "^^^"^ °" °' P"'-oC hype'en i ? 

indicate that IL-1 may be responsible for induction of endothelial cell changes that result in narrowina of 

fhuTrTinhTbiro" ' ""T;"' '''' '° '^^P^^^"-" seconda" dLa'g 

I nus. lL-1 inhibitors could be useful in treating these lung diseases 

Recent studies have described that IL-1 is capable of directly damaging the beta cells in the Islets of 
Langerhans that are responsible for the production of insulin. IL-1 damage to the cells if ow hrpo ht^ed 
to be a primary event in the acute phase of juvenile diabetes mellitus nypotnesized 

Monocyte and macrophage infiltration in the kidneys predominates in many forms of acute and chronic 
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. . r ,L 1 release by these cells may resuU in local accumo.atlon of other Inflammatory calls, 
glomerulonephritis. IL-1 release oy inese , reaction in the Iddneys. 

eventually leading to inflammatory damage and g„,< or pseudogout can directly 

,t has been demonstrated that the crv^tj'^^f""^ ^'f ^^.^^^portant mediator in the inflammatory cycle 
stimulate macrophages to release IL-1 . Thus, il may 

T, o, inducn, .OSS o, ca«„n, .o. bon.s sn. nns, ^ ..sponslb,, ,o, os.«poros,s .... 

is seen in inllammatory joint diseases, amounts of IL-1 . This mediator may be 

degre. of ...or so.n in son,, inf««ou. *=^';2,„^*^„""„ „*/a„er^^^ organs in M body. .L-1 has 
. JXn ^ ::S';torj7a^rr'o= , *='ana .a, bo invoiyo. ,n .bis p,ocss, .n 
patients with sarcoidosis. ^ ^ „ Homr.n.;trated in oeripherai monocytes from both Crohn's disease 

■•"^rrt^x^rra::^ 

1 release has been demonstrated by ^°"l''^'2tT-^To<S^t^ some m^ignant lymphocytes may be 
clinical manifestations of these '^^''^"f "^f j'f /J!;'^^^^^^ seen with leukemias. 

'-TII^^Z'^X rbrrSuot Responsible .r inducing the fibrosis that may 
result after damage to the brain from vascular occlusion. 

C Uses for an 1L;1_ Inhibitor 

• hirh 11 1 has a harmful effect, there is clearly a clinical use for an 

in these and other circumstances m "^l^ y.^^^^,"^ ^^ntral to the development of auto.mmune 
inhibitor of IL-1- action. As IL-I is a ^^'^Sv ^.^^^^^^^ inhibitors could be useful immunosup- 

and other, immune diseases. Thus, ^ystem-cally adm n"ste^^^^^^ ^.^^^^ destruction m an 

pressive agents. Locally ^PP««^ to pfevenT tissue' destruction some IL-1 inhibitors 
inflamed joint and other sites of '""^'".'^^Jf"' '"f !!°^^^ with collagenase inhibitors, 
could be even more effective ^f/T'^'to^'f L^rJ^S^ possible at the level of synthesis, secretion^ 
Therapeutic intervention against the action o« J-^ J" 9"; ° synthesized by monocyte/macrophages and 
or the target cell's binding or ^--P°"=«J° *fj^°^::^p,^^^^^^^ 'Cents and viruses. Any molecule that 
other cells in response to "PoP^'V^^f ^^^^^5 or which interferes with their effects on the 

blocks binding of these inducing agents to P'^-^.^Jf; ^Y.^^^^ti^n .u-i is not secreted by a traditional 
physiology of these cells would sen/e as a ' f o°"at ,east two 30 kd precursors of the 

ecUon'system since mRNAs have ^f;". Release of the active protein from the 
proteins but which do not contain a "^Vdrophobic s^nal s^^^^^^^ ^^^^^^^ .^.^ ^r 1L-1S 

inactive percursor probably requires Pfeolys s of that Pre-^ufsor ^^^^ ^^^^^ ^^^^^g, ^ 

from the^r precursors could St r^eS^^^^^^ T 

classical receptor-mediated pathway, although ^^y^^^^lJ"^ down-regulates these receptors, could also 
« a molecule that interferes with lL-1 binding .^^J^ ° e^^ '^'"^'"^ °' T 

regulate IL-1 action. Moreover, although t^e .ntracellula ^^^^^ ^ ^^^^^^^ ^^^^^^^^^ 

fu?y understood, it is possible tha agems exist ^^^^^^e reasons stated above, proteins and small 
receptor-mediated events and therefore block lL-1 3 „a^e been sought, 

molecules capable of inhibiting lL-1 m °^ 7°^^/^'^^^^^^^ inhibitor proteins with lL-1 inhibiting 

50 Surprisingly, the present inventors have found J^3aJ_two ^^^^^^ ^^^.^^^^ 

properties. T?ese molecules have been o'^ta.ned in a pun^^ a preparation of cells has been characterized 
L art to determine their amino ^^^^'^^^^^^l^^^^^ 'synthesis has been characterized. Finally^ an 
which produce these proteins, and an mRNA that 'eaas ra is y ^^^^^.^^ j^e genes coding 

Tntisera has been developed that will ^^^'^^ ^I^'IZ ^l^T.^^^^^ the IL-1 inhibitors to be Coned. 

55 for these inhibitors. Together these ^JJ^^^^^^ ^"f production of IL-1 inhibitors suitable for use in 



35 



40 



BNSDOCID: <EP 0343684A 1 ^l_> 



EP 0 343 684 A1 

Summary of the Invention 



35 



40 



45 



50 



I. 1 ^'h'^f ^° 9^"^^="y ^^f- "^o^s specifically, to a monocyte-derived 

.h. J'^f'^hi'r !! °' *° ^ recombinant-DNA system for the production of 

n^frd^;=^:— ^^^^^^^^ . 

positions characteristic of 22-23 kDa proteins on SDS-PAGE aiTd eS ng a"^^^^ a^Z ZTJ 

.5 oo^lTt'' ' ° '^'''-^ ""^^^ ^^"'^'t'ons. Inhibitor 3 i^a protein rurno Jt a 

'.5 posrtion charactenstic of a 20kD protein on SDS-PAGE and eluting at 48 mM NaCI from a IV^ono Q FP r 
column under the specifiec :onditions. Additionally, to achieve the ob^Tanf L rcordance with 
purposes of the present invention, pharmaceutical compositions contarSg. i iL^one of m^^a^^^^^^ 

^i^::^!:^ ~ ; 

oroir^P ' ^^^^^^ identifying^hese cdS Ines is also 

1 "y"'^"'' ^l^^^^ "--1 inhibitors using these cDNA clones the r analoos o^ 

other DNA sequences encoding these inhibitors are also provided. ^ 

Brief Description of the Rgures 

i.h«<..r^"'^^ "^P'*'* *® P'""'® °' "^""o Q chromatography of two metabolicallv- 

labelled monocyte supematants. The cells were cultured on IgQ (ia) or fetal ca? serum (ircoated p^es 

samples Of the fractions indicated in Rgure 3a. Figure 3c presents auto^^gls orthe geTs in'n^ 
Rgures 4a and b present the results of gel filtration chromatograms of Mono Q-puriSed IL-li 
Rgures 5a and b present Western analysis of mouse antisera 
Figure 6 depicts the construction of plasmid pSVXVPL2IL-ll. 
Rgure 7 depicts the construction of plasmid pMK-SGEiL-li 

nr...2^Tl ^^"^ ^'^^^"^ '^^^ °" ^ ^""^ 8b present chromotography data Roure 8c 

presenS-PAGfLa" '''' °" ""^"^ ''^^^"^^ chromotography data. Rgure 9b 

Figure 10 presents data of IL-1i-a peptide separation. 
Figure 11 presents data of IL-1i-/3 peptide separation. 
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Rgure 12a is a photograph of the ge. with the QT10-.L1i-2A digested with EcoR. after electrophoresis 
iing to Example 6. nf cinuthern b!ot of the gel shown in Figure 12a. 

5 and the preOlcM «nino .cid sequenM =«cording '° f. 

^r:: \t .d , ^„o. 

;o Description of the Preferred Embodiment 

Reference wil, now be made in detai. to the preaent.y preferred embodiments of the invention, which, 
toge" er with thrlolowing examples, serve to explain the principles of the .nvenfon. 

A. Inhibitor from Human Monocytes 

'^ed above, the present invention to -L-^^^^ 

form. Preferably, the IL-I inhibitors of '^^^^^^"^ '^^^^J^^^J^;,?"^^^^ the invention encompasses 

7ZZ3^:^^Zo,c^ to the .hibitor derived 

^°CSoTr;r^^^ ri~ :i 

the present invention that are capable °j P;^^^"^^ '^^^^^ ..substantially homologous" as 

.5 the same degree, as the native IL- ^'^^^'^''^'^^JT..^^^ »^omology to the native IL-1 

used throughout the ensuing specification and claims, "\ f J; ,3 any previously reported 

inhibitor isolated fror. monocyte-conditioned medium '^^^^'^^^''^^^^^^^ in excess of 80 

,L-1 inhibitors. Preferably, the degree of »^°"^°'°9y '"^^^^J oartcSJ Preferred group of inhibitors are 
percent and even more preferably in excess of f "J^/ ^^^^^^^^^ ^f homology as described is 
in excess of 95 percent homologous with the "^^^^ '"f ^^'^^^^^^^^^ two sequences that align 

specifically incorporated herein by reference . ^^^^ ^^erived from monocyte-conditioned 

The preferred lL-1 inhibitors of the presen ^^^^jf"^^ por the purposes of the present 

medium and. for the first time, have been '^^^'i;" ^ P"'^';;^^ disclosed herein, shall 

application, "pure form" or "purified form when J to ref^^to '"^ .^^.^.^^^ ^^^^^.^^ 

mean a preparation which is substantally preferably 95% pure. 

Preferrably. the IL-1 inhibitors of the present '"^'e^t'on are at 'east 90/; P^r« P These include 

At least three purified IL-1 inhibitors have been 'f^^^^^^^^'^T^^f^^^ on SDS-PAGE with an 
inhibitor 1. inhibitor 2 and inhibitor 3. Inhibitor 1 is ^^'^'ZirQ%f^^ua^TZn6 52 mM NaCl in Tris 
approximate isoelectric point of 4.8 and elutmg from a 1^°"° ^. ^^J^^^^^ ^ ^ono Q column at 60 mM 
buffer. pH 7.6. Inhibitor 2 is also a 22-23 kDa protein. P' -;/' '^'^ ^^"^^^^^ ^.^ci. Inhibitors 1. 2 and 3 

NaCI. inhibitor 3 is a 20kDa protein and elutes from a 1^°"° J thJrinhTbJors in purified forms has enabled 
are related immumologically ^^^^^^-'^'^^^^^-^^^^ "he p r f ed inhibitors disclosed for the 

the present inventors to obtain their ammo acids ,^"'"^3, p^^^ein Sequencer technical manuals 

first time herein and methods such as ^^'^^^'^^l^^^^ sequences of these 
supplied with the ABI Protein Sequencer, a substantial proponion 01 

alhowsl^ino acid s.<,u,„ce d«. ob«in,d o. »,rae o. IL-. in«bHo,=, namely ,L.„X. 

sr^r =r sr?n°rrc^: . dLn.d . ...p. . 

B. Recombinant inhibitor 
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A recombinant DNA method for the manufacture of an IL-1 inhibitor is now disclosed In one 
embod>ment of the invention, the active site functions in a manner biologically equivatenfto tSat of °he 
natwe IL-1 inhibitor isolated from human. A natural or synthetic DNA seauence Lv ■ In f 1- ! 
production of the IL-1 inhibitor^.-'This method comprises- ^ ^ ^® "'^^ '° 

InhibitofartLXr'"" ' °' "'""''"^ " '° P^^*^"'^^ ^ ^^^'"9 "--1 

w^.tir^ ^"^^ '^''"^"''^ ^ "^^'^ °^ ''^'"S transferred into and replicated in a host 
cell, such vector containing operational elements needed to express the DNA sequence- 

H ^ n ^'^"f ^'""9 containing the synthetic DNA sequence and operational elements into a 

host cell capable of expressing the DNA encoding IL-1 inhibitor elements into a 

of the inlliStorr' """"^ appropriate ior amplification of the vector and expression 



'5 (e) Harvesting the inhibitor; and 

rmi 



activity^^^ ^^'"1''''"^ '''^ ^'""^"^^ ^^''^^ ^'^"^'"^^ possesses IL-1 inhibitory 
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2. DNA Sequences 



DNA ^quences contemplated for use in this method are discussed in part in Example 5 and in oart in 
Example 6. It is contemplated that these sequences include synthetic anS natural d7a sequences ?he 
25 natural sequences further include cDNA or genomic DNA segments sequences. The 

Example 6 provides a molecular clone of DNA encoding a protein identical to that isolated in Examples 
1-3. in Example 6. a plaque, GTlO-IL1i-2A. was isolated from a GT10 Ubrary. The phage within thrpTaque 
cSleTthe'Slnr Tr^'^^ -'th EcoRI. An EcoR. fragmenfof 1850 bie pa" 

In light of the teachings contained herein and procedures known, other synthetic polynucleotide 
sequences wi be available to one of ordinary skill in the art. As an example of the current Se of he art 
relating to polynucleotide synthesis, one is directed to Matteucci. M.D. and Caruthers M H in j Am 
Cheni. Soc. 103:3185 (1981) and Beaucage, S.L. and Caruthers, M.H. in Tetrahe^r^ Leti 2^1859 n98^^' 

These synthetic sequences may be identical to the natural sequences described in more detail below or 

diSreTfro^rhos if the synthetic sequences cont.t^LtelTdes 

different from those found m the natural DNA sequences of this invention, it is contemplated that these 
^ different sequences will still encode a polypeptide which has the same primary structure a7lt iisdated 
IrodeT^T'" "."".""rr" synthetic sequence contaiSg different nulle tj 

encode a polypeptide which has the same biological activity as the IL-1 1 described herein 

nnivn. ^r*"!"^' ^! sequence may be a fragment of a natural sequence, i.e..' a fragment of a 
polynucleotide which occurred in nature and which has been isolated and purified or the firstlme bv the 
°" ^'^^ -^^--^ - - -triction Lgment is^rtit: a cDnJ 

of ^urT^'T^"^"^ emlDodiment. the DNA sequence is isolated from a human genomic library. An example 
of such a library useful in this embodiment is set forth by Lawn et al. in Cell 15:1157-1174 XsT 
specificaJly incorporated herein by reference. 'o.mo/ (la/B), 

'° ^bJln °^ embodiment it Is contemplated that the natural DNA sequence will be 

obtained by a method comprising: . ^ 

IL-1 inlS£toMn?l°^°' %'"T ""^^ '""^ "monocytes, capable of generating an 

?i o Z "P^*"® °^ ^P«fy'"g and expressing all or part of that cDNA 

S5 gene oMts S prLucr" "'^"^ '"'^ '"'^ '^^^^'"^ °' ^'"'^'"^ '° "-^ 

the clone S S . Jf one clone containing the gene coding for the inhibitor by virtue of the ability of 
the clone to bind at least one probe for the gene or its protein product; 
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^ « » "-^-^ "-^'"-^ '° 

express the gene in a host cell. 

a method comprising: nreferablv Dropagated in a recArecBC E. coh host, 

ability of the clone to bind at least one probe 'o^ ^/*^ S^"?^";; ^^^^^^^ "dentified: and 

s sr*: r-'™ ,':Ser::::"» o^-^ii .e™» ^c^s,. » 

express the gene in a host cell. 

>,H.« for use in the above-method, it is preferred to identify the 
,n isolating a natural DNA sequence suitable for use .n the a ^ sections of the 

two restriction sites located within and dosest t° ^^J,^ ^ n removed from the ^remainder of the 

cine The DNA segment containing the appropriate ^l^An^r eZslon the 3' and 5 ends of the DNA 
Tenomic materia, using appropriate ^^^^^^^^^^^^^ sequences capable of 

-r::: r ranrc- ^ - ^::^V^ - capab. of fusmg .e ONA sequence to ,ts 



75 



20 



coding for the N- and C- 
operational elements. 
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3. Vectors 
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(a) Microorganisms, especially E. coli 

" The vectors contemplated for use in the P;^^^;^;^^^^^^^^ 

sequence as discussed above can be '"f^-^^f^^^^^^^^^^^^ and replicated in such ceil. Preferred 

and which vector can then be subsequently transferred m o a no ^^.^^ ^^^^^.^ operational 

vectors are those whose restriction sites have been ,,rtain embodiments of the 

elements preferred or required for transcnption of the ^'^^^^^'J^^^^,,,^ sectors which would contain 

present invention are also ';',^°l''Tn oartcui^ it is preferred that all of these vectors 

L or more of the cDNA sequences described here n npart^^^^^^ P ^^^ ^^^^^^ host-organism 

have some or all of the following 

DNA sequence capable of terminating t^a^scriptorv ^^^^^^^g and capable of expressing the DNA 

In various preferred embodiments, ^^^^^pS^^^^ These "operational elements," as 

sequences of the present invention Sf^^^^^^^ sequence and initiator codon, 

discussed herein, include at 'east one promot^ 'i,ese "operational elements" also include at least one 
and at least one terminator codon. ^'^^^^^. J^^^^^ be exported from intracellular space, at least one 

teachings herein. vectors in a way that allows them to be easily 

rr- « ^.^TLTsrz. ;rjra„? ........ » ... 
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5 (i) Regulators 
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(ii) Promoters 

('") Transcription Terminat or 
(iv) Non-Translated Sequence 

specifically incorporated herein by reference. 176.39-53 (1984). 

(V) Ribosome Binding Sites 

incorporated herein by reference. A preferre-d-bo^^^^^^ ''^'"'"^"^ 
QAGGCGCAAAAA(ATQ). y c> 

(vi) Leader Sequence and Translational Coupler 

^ fi^ Jr>!l r ,f sequence as set forth by Watson, M.E. in Nucleic Acids Res I2 «;i4«r 

mt^^^Z^'^r"'"' '"f." ' *° ^« excreted f' r. the cSat^ 

DNA for the leader sequence must be in a position which allows the production of a fusion prote5!, in which 
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transcription or translation termination signals pi^st. the presence of the leader 

leader sequence is desired in part for one or more of ^^^^^^ -'"^ 3,,,.^,,: ^ay direct c.eavage 

sequence may facilitate host processmg of the IL-I1 in particular, t^^^ m ^^^^^ ^ 

, Of the initial translation product by a '^^'^^^ P^Pf^;^^^^^^^^ 

polypeptide with the amino acid ^^^^^''fjj''^^ ^^^^^^^^ the protein out of the cell 

leader sequence may facilitate purification of the K t^^°^9 appropriate leader sequence will 

cytoplasm, in some species of host microorganisms, ^^^^ °;3^.,„ ^l^^ ^f some E. coli. In the 

aL transport of the completed protein into P^r-P asm c ^ Se Jo^^onas. the appro-^riSi leader 

,0 case of certain E. coli. Saccharomyces and strains of ^^^^^j^^-jj;^ n^edium. In 

sequence will allowlP^nsport of the pro e.n f in the case of some of the 

this situation, the protein may be P""*-."^^^ l^^^/.'^J'^^ sequence may be necessary to 

immediately preceding the DNA sequence which codes ° Jt^f ^^^^^ encodes an RNA which 
is capable of functioning as a translational ^^^^'^ ' ^^^ ^^^ i^ site of the inhibitor RNA with 

. =;rrgrs°= r^;rt ^a:^:^^. - ..1.00. 00.. may be den^d 

t^IcgIggTgc^^tgaaaaagacaqct^^^ '"^"^"'^ 

L^f^nowTto m'^ordinary sKil. in the art related to trans.ational couplers. 

25 

(vii) Transtation Terminator 
reference. 

(viii) Selectable Marker 
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„,asfom,anls. Mditions«y. me preserve of »■* = ^^'=^^ i„ embooiment, . por. 

i„ light 0° flor « WO end .he teachings conaned toem. a."';^""','^^, „„„ „ .pectca., 
olements are set lo,«. in B. Le«.n SSDS *f» fJS? oiSaHonal elemoms n-a, he found on me 

.ector" the vector is assen,bied »V a?™'^ .'" te oIrfo^S h, those »im ordinary skill .n me ... 

of such vector, is believed to be w*.n the •'"'Z^^^^^Z^"'^- """-P'^' 
ana. as such, is capable of being performed """"Vas iTforth by Martatls el al. in Molecular 

senuencas have beer, ligated into f "'g, J'^^^^^^ 
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mulfple cop.es of the DNA sequence and its attendant operational elements may be inserted into each 
vector, in such an embodiment, the host organism would produce greater amounts per vector of the des'red 

L\LTT J l K^f ' °! "'"""''^ °' '""^ ^"^^ ^^^"^"'^^ ^'^"^^ be inserted into the vect r is 

.m,ted on^, by the ab.hty of the resultant vector, due to its size, to be transferred into and replicated and 
transcribed in an appropriate host cell. lopnoaiea ana 



(b) Other Microorganisms 

w 



<^ur^^^:L'TT ":'f^°°'g^"'s'"s other than E. coli are also contemplated for this invention 

Such vectors are described ,n Table 1 . In addition, certain prTfeTFid vectors are discussed below. 
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(i) Pseudomonas Vectors 



0 



recognized by Pseudomonas RNA polymerase as set ISTL ^ T'^"'®' " '^^""^ 

Of ihs inhlDto expressed proteins o( Itie type chosen to cause intracellular expression 



Pseudomonas cloning Sector through and Z rorannli.— ^ "^^^^^e of the 

desired host, as set'orth in Bagdasarian M et al RasmidToT LT?p '° transformation of the 
Importance, pp. 411-422 Timmj- !. J r ll ! ; ^^^P^ Medical. Environmental and Commercigl 
i^i«7lncorporatedtreT:5^^^^^^ ^'^^'^^^'^^^^ HollaTT^^ca-PriiTlTlTS): 



(ii) Bacillus Vectors 



both systems. Shuttle vectors that recllcat^ n r ^^'^^^^'2 ® P'®^®"* embodiments Include 

testlng'various genes rScribld bTS^^^^^^^^ San y-C^ T available for constructing and 

ggsSrr- ^- Hrder°;dJ:^p?r^^^^^^^^ tr^ef r rna'.'? 

Ganesan AT anrt i a f"®"'^' ^^s""®"- Qenstics and Biotechnology of Bacilli 



(iii) Clostridium Vectors 
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0. ..... , <^^^^^^j^^j:^,^.s'^.x~t^ 



(iv) Yeast Vectors 



10 



15 



20 



' Maintenance of foreign DNA Lrr/cr BiSH thi feS™"^^^ 
Botstein. D. and Davis. R.W., m The Mole^ f^rlsgligsaT s^idfiHinTiHSorporated hereby by 
Laboratory, Strathern. Jones organisms of the genus Saccharomyces 

reference. One preferred expression system for use w'W n°st g ^^^^^ ^^,^^,^3,y 

arbors the .L-1i gene on the 2 -'^^ P'^^^^^^-,;;^^^ vectors preferably incorporate the 

high copy number and stability when ° '^g^^er from pBR322 to allow replication and 

Slication origin and at least °- ^^^^'^^^J'^^.^^^^^^^^^^^^^^ sequence and the yeast 

selection in coli. In addition, ^^^'^J^^ ^^^^l^^^ of yeast. 

LEU2 gene t^serve the same purposes m LEU2 Jef^^J^^ J^^^^^ ^ expressed in yeast, .t is 

If it is contemplated that the recombinant '"^2*°/'^,^; ^ ^ ^here the vector would be allowed 
preferred that the amplification. The vector would 
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30 



(c) Mammalian Ceils 

..ecONMor the IM inhibitor wnise.e as t^g^^^^^^^^^^^^^^^^ 
U should have a sequence that wi. be ^^^^l"* ^^^^^^^^^^^^^ herein by reference,] and shou^ 

Nucleic Acids Research 15:8125-8132 ^ ^^J), 'P^^on 3(a> (vi)) to direct the mature protein out of the ceH 
have coding capacity for a leader '^^^^^l^^'^^'^J^^^^^^^^ cDNA sequence can be Inserted 

in a processed form. The DNA restriction fr^Q^^^^"* f^^^^^ ^ ^ ^ tional enhancer as described 
into an expression vector which has ^^T'^T^^^ZoTTl ^ ^ ~ Cell 51:1079-1090 (1987), both of 
by Guarente, L in Cell 52:303-305 (1988) and fadonaga. J. T^^ |. - ^ the plasmid 

which are specifically incorporated herein by ^^^^^^ J^^; ^ harmful to cell growth. 

SsG (Pham^acia Cat. No. 27450601) if ^^°"t"J;^V;,'^,^^^^^^^^ Ausubel, F.M. et al. in Current 

?he vector should have a complete polyadenyla^on^s^^^^^ ^V^^.„ 30 that the 

Protocols in Molecular Biology. Wiley ^'^J^-^^^"^ ^^^^^^^^ vector will have the replication ongin 
mRNA transcribed from this vector is ^^°^^^^J'^^ replication and selection in coh. 

and at least one antibiotic resistance ^^^^^l^^^^'^tT^n^^^^^^ the expression vector can carry the 

cotransformed along with the expression vector. 

4 Host CellsTTransformation 

.ac»r .u, 0.*,. i. «.n.e„a. ,n,o a. ,Pprop«a ^ ce.. TMse .o« .av 

microorganisms or mammalian cells. 
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(a) Microorganisms 
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w 



t^T^r%rT,o:^Z::'Z^^^^^ W. Oavls et a,., Cold 

reference. It is preferred, in one embodiment S I! ^ " ^P^^^'^'^^''^ incorporated-hiTein by 
temperature regulation is contemplSd afa 1!^^ !^ occur at low temperatures, as 

operational elements as set foraCe In ano^er ^rnhn^ ^^"^ ^'^^^"S'^ 

into the vector, regulation of SiTsit conient^t!^n, ? ^^9^'^*°^^ ^^^^ t'^^" '"^erted 

appropriate control of the foreign genes '"^ ^ transformation would be required to insure 

whici l^tZTl^VZTZ'^^^^ be a f3c„tative anaerobe or an aerobe. Particular hosts 
of the genus sLharomySs. L er^crarSa<^ch^^^^^ and bact^la. Specific yeasts include those 
the genera B- a6illus. Escheri chia STXLaT ^ cerev,siae . Specific bacteria include those of 
Additional hoiOTarfSS^Table I supra ''"'"'"'^ ^ coli. 



75 (b) Mammalian cells 
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^^^ZS^'^7:ZS^^^ -eral techniques such as calc.um 

with calcium Phosphate's 6esc^iSl7£s2^Te'^^^^^^^^ coprecipltation 

variable with regard ?o glycosylS of iLcm^J nM^ the mature protein. However, cell types may be 
residues, if any^hus. thSu^types a^^^^^ post-translaticnal modification of amino acid 

the natural molecule ^""^"""^ ^ recombinanant IL-1 inhibitor identical to 



5. Culturing Engineered Cells 



conc^L^^rgtneSylSr^^^^^^^^^ ^S^^J^ °' ^« '-i*^*- These 

art in light of the pub»sh^ li'eratu^ r^Sd^o Z^ ^ ^ determined by one of ordinary skill in the 
contained herein. For example Biqet'sTa^u^f^r^ cond,t<ons for such cells and the teachings 

Company. Blatimore. Mar^^d. wTSh'is spTc W^nST'^n .^""^""^'^S^' ^""^-^ & Wilkins 

on conditions for cutturing bactenrsimirSrirrf f 

Obtained from Pollack, a MammS^ Ce, clZe CoH^ S T"'* ""^ nnammalian cells may be 
incorporated herein by reference ' ^ ^^""^ "^^^^ Laboratories (1975). specifically 

anyrpirrereTSnS roTprenttThetSr^" 2 T ^^^ ^^^-"^ 
culturing stages. In one embodimem ceSs 2e orown TUT^ transformation and 

regulatory conditions which inhibit tl^e iL^sion o7fh° dma "'""^"'^^ appropriate 

approached, the environmental conStoS S aLL to ^nfl "^"^ "P""^"' '^^"^'^ 



6. Purification 
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(a) iL-1f Produced From Microorganisms 



Cuem to Ha^eS'ng'Tnd ' r^^^^^^ '^'^ '"'^i'^'tor is purified subse- 

inventors believe that "/J a "^^^ -^^^iment is preferred as the 

However, in one preferred, a^.rnate el^drmen t tr^L '^"T" ' 

active structure prior to purification. In yTZ^JZ^^STrn^^ VT'' "-'^"^ '° 
present in its re-folded. active sta^ the .L-1 inhibitor Is 

.n certa-n c.rcumstances. the ,L-t inhibitor will assume its prosper, active structure upon expression in 
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. • fu^niinh the cpll vv-all or membrane or into the 
„e ho.t microorganisn. and ^-^^^^JJ^^^t^^^^r^^ ieader sequence has been 
periplastic space. This will generally °f f T^B\t•^ inhibitor does not assume its proper, active 

oxidation of these agents ^"^er controlled conditions^ combination of the following steps is preferably used 
For purification ^^o' filtration chromatography (superose) 
anion exchange chromatography (MonoQ or ^^^^^^'^^ (octyl or phenyl sepharose)^ O 

(described in Example 3). 
75 (b) IL-1i Produced from Mammalian Cells 

isolation and manufacture appear in the ^^^^ embodiments of the present invention. The 
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Example 1 - Protein Preparation 



A. Materials 



':;::::Ba.anced Salt solution (HBSS) and BPM™^^ 
Lymphoprep was obtained from Accurate ^he-cal^and J^^^^^^ ,°^othreitol. complete and incomplete 
rabbrt anti-prostaglandin antiserum. tJ' m d^ne were purchased from Sigma Chemical Co.. 

Freund's adjuvants, hypoxanthine, --n°P^«"";/;/. ZZ Te^Z tL, Bar Harbor, Maine. BALB/c mice 
St. Louis. Missouri. C3H/HeJ mice were P""^'^^^;', '^J-Tj^f Philippa Marrack at the National Jewish 
and P3 myeloma cells were obtained from Drs. John Kappler and Ph pp ^^^^^^.^^^^ 

canter for'.mmuno.ogy and Respiratory ^^^'^^^'^'^Zi^^^^^^^ P"^'^'^^^^' 
was obtained from Cistron Biotechnology. ^'"^^ j" ' 3^"„,eski^^ fibroblasts from primary cultures were 
Wellcome Diagnostics. ^---^'^^^f'^^'^^^i^J'-^^^ c^'ado. Monoclonal mouse anti-rabbitt IgG 
obained from Dr. Richard Clark at the NJC/IRM Denver^ oo methionine RPMI was made using a 

antibodies were purchased from ^^^^^^^^'J^^Ztn^ T^^^^^^^^^^ diphenyloxazcle. and r C]- 

Select-Amine kit from GIBCO laboratories. Grand Island^ N.Y. 1 ^^^^ ^^^^^ ^^^^^^^^^ 

iodoacetic acid were obtained from D^P^"^'^^'^" Su^^ose 2 columns were purchased from Pharmacia, 
HyClone Laboratories. Logan, Utah. Mono Q and Supe^°se Synchrom. Inc.. Lafayette. Indiana. 
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t^rerrptai^^^^^^^^^ -n^i-apo... Indiana. T.e 

Corporation Bountiful U ah The fltS, f I T ' ^'""^ Intermountain Scientific 

Massachusetts ' '^'^"^'^'^^ P™'^'"'^"^" fr^'" Costar. Cambridge. 



70 



75 



B. Generation of Monoctye (L-1 Inhibitor 

were cuitnrld /fio . ^' '^^S^^'s contained less than 10 pg/ml LPS. The cells 

Zerni^n T S L ^""^ ""^ '^'^'^'^^ Conditioned medium constituted the crude IL-1 inhU^ltor (IMO 

supernatant. Typ.cally. the cells from one donor yielded 700-900 ml crude IL-li supernatant ^ 
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Assays for the IL-1 Inhibrtor 

suoernatant fiHiv inhiKito fw^. (1983)) after three days of stimulation. Crude IL-1i 
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D. Metabolic Labeling of the IL-1 Inhibitor 

oiatB?!.i*'l'^^H H^'^*'^^-^^'^ '^^^'^^ mononuclear leukocytes for 48 hours on IgG-coated 
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E. Purification of the IL-1^ Inhibitor Protein 

SupenmposM are ihe of ,a*oactlvi^ to„„c i„ so ul of «ch frMonT.,iu?24 J ,i M^^S 
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10 



15 



20 



e..e .L-1i supernatant ..xo. ^J. 3 l-^-^:Z:S':^^~^~ 
coated Witt, fetal calf serum (FCS) r^her J^" ^^ivlrlt^^;"^ ° ,3 on the fracions from the regions of 
above are markedly dlmin.shed. F.gure ^^^shows silver stamea g ^^^^^.^^^ ^^^^ racioactivty 

interest in the chromatograph.es shown ^'9^ ^= ^^^^^^^ ^and at 22 Kd (marked with arrows) on 

and bioactivity in Rgure la (fracfons 52^d ^^^"^ ^"^"^ ^^^^ gOkD on SDS-PAGE. Gel filtration 
SOS-PAGE. The third species (fraction 48 " f^S^l^J/^''^^,''^^ ^ molecular weight of 18-25 Kd. Figure 
experiments on crude IL-li have shown that ^^^^^^fj^^'^f/^^.'^f^jdlly seen that the protein bands at 20 
2b is an autoradiogram of the gels shown in Figure 2a. It can be reaa.iy 

and 22 Kd are the major radioactive species in J^';^^ (^beling of monocytes plated on petri 

summarizing these results, j^f *t a7e 0^^^ if P'^^^^ °' 

dishes coated with IgG results ,n radioac^ve co-chromatograph with several 

^'n^L^L 1i ~ i:Z:Tat:1::Z%S:^:. alradlUs show ^ ^ t^ee malor 

fnduTed molecules are proteins of the P'tdtrTeourd^^^^ First, Mono Q fractions with peak 

The lL-1i molecules were further purmadfor^^^^^^^ Y ^,^^3, ^n 

bioactivity and radioactivity were . , ™ was trace labeled, samples from 

H,O/0l%TFA: acetonitrile/0.1%TFA gradient. Since '1^® ^nalvzed bv SDS-PAGE followed by 

elch frac^on were directly counted ^l^^l^^XT^^ r^thf adToSt Pattem superimposed. The 
autoradiography. Figure 3a ^"^^^.'^L e^uTS^m^^^^^^ and subsequent autoradiograms of the 
silver stained gels run on samples from each .^^^^^ °" ^'9" 32.36. These fractions were dried down 
gels (Figure 3C) shows that the IL-1. "[^^'f^^'^ ^e^^^^^^^^^^ Speed Vac, resuspended in 0.4 ml 
and sequenced. Alternatively, the peak Mono Q 300mm Superose 12 gel filtration 

0 05 M NH.HGO3 and directly '^^^^'^^^'^'^^'^^l^^J^^^^^ 4a a'nd 4b. Fractions were 

column (Pharmacia FPLC) ^^f^'^^'^^Z^'^Z^^^^^^^ ^"^'^^^'^ ''Z 

were then dried on a speed vac and 

sequenced. 



Example 2 
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Proposed Sequencing of the Inhibitor 

prior to sequencing, samples were ^'-jj^l,;^,^^, 1%^^^^^^ 
37- 0 under with lOO-fold molar «><«="s ' be dTsafted on a CS-reversed phase column, 
excess -C-iodoacetic acid. In that case, the Applied Biosystems Protein 

eluted, and partially dried. N-termina. ^^^^-^^^^jl^J^:;^^^^ alkylated would be 

Sequencer. To obtain internal sequences. f^P'^^j'^l'f jr-^y^ "^^^hods known to those of ordinary skill In 

reverse phase column. 



^ Example 3 
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p^jri^cation 

A. IL-li-X, IL-li-a and lL-1i-b Species 



F,g„,e 1= .nd d^cnbed in B»mp« •^^''^^'T^;^^^„, M 20 kD. 22 kD. and 
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stains all three of these species. When IL-li is prepared from cells metabolically labeled with ^sg- 
meth.on,ne during growth on plates coated witti IgG. each of these bands is radioactive (as shown in Figure 
2b) the au orad-ogram of the above-mentioned gel). Based on the logic discussed in Example 1 name y 
that paraltel cells jncubated m a non-inducing condition do not produce the IL-1, bioactivity and do not 
produce ttiese radioactive bands, we can conclude that these three species account for The biotgica 
actrvity. We have tentatively named these species IL-li-X. IL-1i-a. and IL-1i-b. respectively '='°'°g"=3' 



w 
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B. Purification and Sequencing of IL-1 i-X 



rHrl T 'L-li-X and/or IL-li-a were further purified by reversed-phase HPLC 

Chromatography on a Synchropak RP-4 (C4) column, and radioactive species were submitted L sequence 
analysis Numerous attempts at directly sequencing RP-HPLC-purified IL-li-a and IL-lt^ have Sled 

?5 aB2p42) yielded the following sequence: 

^ ^ S c R K S s y " 20 



and subsequent preparations of IL-li-X. similarly purified by C4 RP-HPLC. have produced the 

sequence ^ ^^^u^c^i mo 



Pr.oJCxr24 ^ ^ 10 15 20 



same 



I 



These are obviously part of the sequence found in the initial attempt at sequencing IL-li-a. It is the 
inventors conclusion that the sequenr. c;ata shown is the N-terminus of the 20 KD species called IL-li-X 
rp^id" j fhT t sect. --.as an underlined position indicates either an inability to identify a 

35 residue or that ambiguity exists with r.-.pect to the residue Identified. When two or more residues are puT in 
one position it indicates that more than one amino acid was detected at that sequencing step, and the more 
likely conrect residue is on top. k. uio more 



10 C. Generation. Purification, and Sequencing of Peptides of IL-li-a and IL-li-b 

Since IL-li-a and IL-li-b are apparently chemically blocked at their N-termini. peptides of each were 
generated by endoproteinase digestion. Specifically. Mono Q fractions containing either IL-li-a or lL-1i-b 
.5 7,TcTcotlTl: ^-'f^ C3-RPHPLC column (2orbax Pn^tein Plus), an acceptable alternative to 
a t J " ""'"s us^d m a l previous experiments. Very gradual gradients (0.2% acetonitrile per minute at 
as ml/m,n) resolved the IL-li-a (Figure 8a.b) or IL-li-b) Figure 9a) away from the major <x.n,aminating 
radioactive spec.es human lysozyme. The identities of the purified species were confim,ed by he 
rrrnH%h/Tr' '/^'''°^'''^' ^ '° SDS-PAGE and subsequent autoradiograms (Figures 

T'^oTt ^' on ^T"' hand-collected into siliconized glass tuc^s and to each was added 25 ml of 
T° l"'^T "^'^ "--li-containing fractions were then reduced in volume on a Speed-V^c to 

50 ml. brought up to 300 ml by the addition of I-/. NH.HCO,. followed by the addition of 1 mg S 
l£TrT^' ""T ^' ^"^y'"® "'^^ Endoproteinase Lys C (Boehringer-Mannheim) 

37 - C or 18 f^-^^P^^^^'^^^^ ^ (Boehrmger-Mannheim). Cleavage was carried out at 

J7 o for 16 hr. and then the volume of the reaction mix was reduced to 50 ml on a Speed Vac 

" ..H 1 ! ^^P'« directly chromatographed, whereas the IL-li-b sample was first 

educed by the addition of 5ml of 50 mM dithiothreitol in 2 M Tris. pH 8.0, reacted for 30 min aJsr'c and 
hen carboxymethylated by addition of 1.1 umole 3H-iodoacetic acid in 10 ml ethanol (reacted 30 min at 
37 C ,n the dark). Separation of the peptides was perfomned on a 2.1x250 mm Brownlee Aquapore RP-300 

18 

BNSOOCID: <eP 0343e84Al_l_> 



EP 0 343 684 A1 



100 rnl/min using a Beckman HPLC outfitted with microbore 
(C8) narrow-bore column at a low rate of ^^^^^'^V^O^^^^ g.^^ient was used (H.O/0.1% TFA to 

obtained is as follows: 

5 

I 5 10 

RaLysC.4l MQAF.I _DVNQS 

>o 1 5 10 15 20 ^25 p 

RflLyfC-53 _fYl._NNQLVA_YLQCPNVHLEEQIOiJ.a 

1 5i Y 

1 5 
lUiLyaCOl F Y F Q E 0 

20 15 10 y 15 J, 20 

C E SITS 

15 10 15 20 

RaLyiC-35 ETB1.QI.EAV_1TDL1,EI» 

1 5 10 15 20 25 

MAJpN-51. DVNZIeJyaRNHQLVaIyLQCPNVHL 

1 5 10 

MAipN-A3 DICVMVTKFYFQ 

WAjpN-39 _?aCRKSaiMQAFRlQ 
1 5 

40 MAJpH-25 OKRFAFIR 

1 I 5 10 



25 



30 



45 



s L q 

MA.pH-30 O.fiVHHLKKIS 



0. th.se, B.Ly=C-.l. is chemlcsllv »d/or physically mo*«.d 



sequences result: 
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• wi^.3i:::::;:?'t^*=::!:: < i „ 



1 ltdA*pH.43 , ' 

0 I C V H V T K r Y y Q f 0 

' "•i-y«C.33.37 ^ 

M 

75 

I •--•l«LyiC.«I , 

25 

Example 4 



50 



35 



50 



55 



Preparation of Antibodies Specific For the IL^ umnr 

fro Jc^::^^^^^^ 'L-li that was partially purified (400.fo.d) 

Freund's Adjutant. Each mCsrr^ce^^^^^^^ -th Complete 

boosted every two weeks with an eouivalent JmnV.nt . . ^ """^^ supernatant. The mice were 

above mice were injected intravenously with the same So^nt m i ^° ^'^^^^ ^ cell hybridomas. the 
the spleens. Splenocytes were teased ouT of , ! ^^^"^ ^'^ P"°'' «° ^e-^o^a' of 

-as With BS^. mixe^dXpCl^^rcrarr^al^ 

spun down. The cells were fused by the dropwise additL n?i M?.r ^ ° ^P'^""" ^ ^"'^ 
(40% polyethylene glycol 6000 • 60% m niZf ? L ^^^^^^^ CO2) PEG 6000 

washed Jth BSS and resuspended fn 10^^^^^ ^'"'""'"^ '° ''^ ^^^^ ^^''^ -ere 

per ml and the pellet - gSrbroJe^n^^^^ ^ P-'--, cells 

addition of more peritoneal cells in madia ^n^^J V ^ ^ """^ adjusted to 20 ml with the 

rjn%°ri: f„rr»™r.s p'rr- ^^--^ '^"-^ - - - - — 

in rich medium 

The supernatants from the confluent wells are tested for anti-IL-1i activity using an ELISA in which 
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P3.ia..v Pun«e. (Mono CH^^.c. — 

microtitering wells. Normal mouse ^^"^^^^^^^^ eySA on plates coated with homogeneously 

controls, respectively. Positive ^^P^^^^^^f .^^'^^^^^^^^^ labeled lL-1i. Positive cells will then be 

purified IL-li and by immunoprec.pitation °* P""^'!.^^'^^^^^^^^ for the generation of ascites. Large 

cloned by limiting dilution and injected mto P 2^"^ .^^.g^^ ^,,,ture or by massive generation and 
quantities of .L-li.specif.c — ^^^^^^^^ to insoluble beads 

:-r;ruc°: :S — s^"cation .e recombinant ,L-1i protein. 
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Example 5 



15 Cloning the IL-I^ cDNA 
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pressnce of pSl-melliiomns produced P SHL 1. 

pla,^ mo^cy." «o« -P°»J ». ^"^^r^rd'"L"' SpiS o TaS^ « -ours. Th. medium 
exMss of unlabelled methonire "as 'dded '"f „^ ,o monocytes at various 

.as cotlected and analysed '"^ 'f^'fj-;^''^^!^^, „ono??.es to l»Sl-matt,lonin, a, ,5 
r:rr^Srp:Sc^reSl~ S,.,U.,? .dL*, ,nat m««A . monocytes 

HPm media to, 15 hours at 37 C. » ceHS »e -^f ^^ ^^To < M 2.me.oaptoe,h.nol. Total HNA 

Hoffman, B. J. (1983) Gene 25:263-169. _„„ression library using Eco Rl linkers from Boehringer 

The CDNA was incorporated into a 'a^b^a gtll ^^P^^J^'^^^ ^ IJ^ructions provided by these 

Mannheim catalog No. 988448 or New England B.o Lab No. lu 

manufacturers. i„Hao*.nriBnt clones was screened on E. coli Y1090 rk 

The resulting library, which contams '"'^fP?^^^^^^^^^ described previou-iiylliing screening 

(Promega Biotec) with an appropriate P^'V^'^"^' '^^^^^^ 80:1194-1198]. Positive signals will be 

conditions described by R. ^^^^^f^^ S s goat anti-m-use .g6. Bethesda Research Labs) 

detected using a biotinylated f ^^^'^ jj'"^^^^^ Research Labs), as described by 

followed by a strepavidin-alkalme phosphatase Quesdon, J. L. Ternynch, T. 

Bayer. E. A. and Wilcheck. M. (1979) in Methods .n B-^^ "^g'^^^^f^^^^^^^ manufacturer's instruc- 
and Avrameas, S. (1979) J. Histochem. Cytochem. 27.1 1 31 1 138 an 

tions. 

Example 6 

preparation ar^ 
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preparauun qh'-' ^'^h^^- j ^ - — — — 

:;^pared as described in Example S ^ ^^hl" ^ ^^^^^ 
CDNA was first methylated using l£2™. "J^^^f ^^^^^3 ^„Srs we e removed by digestion with EcoR 
linkers were attached in a ligation '°J^.^'^3;?;";;, A ligation reaction containing 0.124 ug of 
endonuclease and chromatography on a CL6B spin column y 
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linkered. size-selected cDNA and 1 ug of EcoRI-cut and phosphatase-treated lambda GT10 was performed 
and the products of th.s ligation reaction were packaged using GIGAPACK GOLD packaging 7^35 
(Stratagene). This yielded a library of 1x10' members. pacKagmg extracts 

In order to screen this GT10 library, oligonucleotide (antisense) probes were synthesized based on 
protein and peptide sequence presented in Example 3. The sequences of t^e probed and of t°r 
corresponding peptide sequence are as follows. quinces or tne probes and of. their 

Probe IILlil-3 T T T T A C G T T c G N A A A 

Lym M«t Gin Kla. Ph« 

Pro.. ,ILlil.4 TT?.AaA,,A,^a„T„t,, 

Ly. Ph. Tyr Ph. Gin gIu A.p 

Prob. #lLlil-5 TACCAMT<-»r*«T. x * 

iACCANTGMTTjAAjAT^AA 5' 



^ ^•l Tbr Lym 



Tyr Ph. 



35 



^ A« Gin Ly. Thr 

. Prob.,iLlU.7 TtA^tT^^T^^^^.j^^ ^, 



Am 



Gin Lys Thr Ph. Tyr 



40 



Net.: N - A, c, c, and T 

Th/nr^i! ^^P-Phosphorylated at its 5 end and used to screen 3x10^ plaques of the library 

The probe hybridized reproducibly to three plaques, and out of these, one plaque was shown to also 

amSL* %T "-l'''^- I"' was cultivated and the Sna was solved ustg 

Lambdasort) (Promega) according to the manufacturer's instructions. GT10-ILli-2A has been deposited at 

digested with EcoRI. divided into five equal aliquot^; and electrophoresed on a 1% agarose gel 

Fiqu^^TpfS^R^f •in"''^^" ^tt^'dium bromide. A photograph of this gel is shown in 

Figure 12 a. Lanes 6. 8, 10, 12. and 14 contain the five aliquots from the EcoRI digestion Lane 5 contains a 
m^ure of wild-type lambda DNA cut with Hindlll and 0X174 RF DNA cut^ HaeT New Englan^S 

IL 1 iohrhJnr 'f "'o^^ conclusively that this 1850 bp fragment carries coding sequence for the 

IL1 inhibitor, a Southern blot was performed as follows. The DNA fragments in the gel shown in Figure 12a 

22 

BNSDOCID: <EP 03*3684A1_I_> 



45 



50 



55 



EP 0 343 684 A1 



a,ips su* M each stnp ajnB.n9d the ONA '"'^ ^ * „hich „e,e labeled at the S end 

were as follows. 



70 
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LANE 


PROBE 


6 


#IUi1-3 


8 


#IL1i1-4 


10 


#ILli1-5 


12 


#!Lli1-6 


14 


#IL1i1-7 
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^ „„H.. t. =.t. «e.e --\rrr;ri™o-"c%::r^ 

?850 bp fragment, proving that this «^^9ment carnes sut^sta^^^^ ^.^^ electrophoresed 

,n order to deterrr^ine its DNA sequer.ce, "^^l 0 'LJ 1 2A DN ^ w-^-ligated with EcoRI- 

on a l'/c agarose gei. and the ^^50 bp fragme^^w^^^^^^^^^ 

digested M13 mpl9 and transforrr^ed into ^ £2^ ^^'^^^^^^.^^^ts were isolated, single-stranded DNA was 
those lacking beta-galactosidase activity Fwe J^^"^:°' ^, qNA sequence of three of the 

prepared, and sequencing was performed ^^^^^^^ provided protein coding 

r iVr:.. was o^^ned tor the protein coding reg.on of the 

^°^S,.e 13 a.so shows .e predicted amino a- — ^^^^ 

amino'acid A.anine to the 29th ^-^^-^^^^J^Zr^^o^i sequence from the 30th amino acid Pro.ine 
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bequenciny * ■ ^ ■ ■ — : ^ ^ 

A portion of 3T10-.U.-2A has '^-^ -J^rc^Va^rfstif ofTo ^ 
protein containing amino acid ^^-^^^^^^ '"fJ'^^^^T^^^ ^io.e ^ is secreted into the extraceiluiar 
believed that several modifications may be "l^^J *° have activity as an iL-1i. 

milieu. These modifications may 3-98) to the amino termmus o 

GT10-IL1i-2A encodes at least 32 am.no "^^^"^^ \ 32 amino acids is a secretory leader 
the form of lL-li known as X. It is believed t^^t ncluded m tne extracellular 
Teqlunce that starts at the M -coded '.y-^^^^^^^^^ ,He extent to wh-ch .his 

milieu, and is then removed by ^ ^^^^.T^T^'s^r^ is presently unknown, but the N-term,nus of these 
ZsTs^L7rbrre^:'-:^^^^^^ - secretory leader sequence ,s proPaP.y 

required for the protein to have ^"^l^^^^ 'L"^' ^L' an N residue that is part of a concensus N-glycosylat.on 
Nucleotides 349-351 of GT10-IL1-2A encode an ^ ^s^due H ^^^^^^ ^^^^^ ^^^^^ 

Site, on the basis of their susceptib, -ty '° ^susceptible to digestion with this enzyme 

beta of 1L-Ii are glycosylated. Since form X "ot be'^^«^ nossibility that could easily be dem- 

ft s be ieved that it is not glycosylated, . * JJ^^"^;^^ .^^^g' ^ information provided here, it is 

onstrated by one of ordinary skill in the art of P^^-" ^^^^^^^'^^ "^Zrs to show effective .L-ii activity, 
believed that glycosy lation at this N-res.due is not required fo^^the p ^ ^^^^^^^^ ^^^^ 

'^^''r.eotidL%9-l01 f^^^:iT::i;:^:SZ - been modified in the mature 

?^s%:i;:r2trd«n ot -.s no. essentia, for effective .-1, activity. 
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the protein encoded by GT10-IL1i-2A it i<? h«iia./oH iho+ Z -.-x- • terminal residues of 

activity. □/ nu iLii ^. it ,s believed that this modification is not essential for effective IL-li 
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Expression of Genes Encoding IL-1i in Animal Cells 



Animal-cell expression of IL-1i requires the following steps: 
a. Construction of an expression vector 
'5 b. Choice of a host cell line 

c. Introduction of the expression vector into host ceils 

d. Manipulation of recombinant host cells to increase expression levels of IL-ti 
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25 



constilull^ promoter region should be mMe using slmi^ virus « (SV401 o^n.T™„T' , 

i.1044-1051, 1982. specificaily incorporated herein by reference. This plasmia sno^dTje mante„i.f=n i„ 
such a way as to substitute the IWI oDNA tor the cblcamphenicol SlJlt™aOTs° TcA?! cMnn 
s^uences using standard n,olecular biological techniques (Maniatte et el.. sTpTHZ ,„ Rg^S ST. 

» ;«rnPirprir"^'^'i:?j 
sta^g a«,, ^„ jj^z ai i^Lif ,;rL™;:„Se^'ererrcr ' 

» S'STn:: iSTL^ ™" """" ~ 

dlhg_r„uc,ai.,o„P„, ^oee'selec^: r^^^^^ 

BhS "«'"9 Tiethotrexate. a competitive antagonist of DHFR. This leads to more copLs of the 
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Purification of IMi From Recombinant Animal Cells 

u *«H frnm calls like the natural material, it is anticipated that the 

5 acterization of the recombinant protein. 
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A protein having the sequence: 
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35 Wherein X is cysteine, serine or alaNine; and 
Z is arginine or proline 
is also included in the invention. 
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Sequence of IL-li 

— ■ o terminal residue of .... has ^^^^t^^ZX^" 
arginine (R). The result of such ^-^^^l'^^^^^"^^^^^^^ This amino terminal residue corresponds to 

of IL-li predicted by the sequence of the cDNA ^ ^ P-^^''"^^ ^^ ^ ^.^^t disagreement between the 

nucieotiSes 85-87 in F.g. 13. and is circled in F.gs. ^^^^^^J^ ^^^^^i^g that an error in the cDNA 
cOrS^Tquence and the direct protein ^-'^^^^Z^^f^as^X^y^c^ synthesis from its mRNA. That is a 

in Nucleic Acids Research 1 4:7897 (i 986). seauence of the protein is as predicted by the 

"^The present inventors believe that the correct am, no ^'^^^^^^^^^ p,,,,e residue indicated ,n 
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„s «, ^ « ,„,,„„^ ^^^^^ ^^^^^ 

12. Mowa Nfl Kakamura, K. and Ino^s, M. J. Mol. Biol, 143. 317-328 (I9a» 
772.77;'„S«,':' -d^oSg. H... Bactarlo,. :S7 

16. Alton. N.K. and Vapnek. D. Nature 282. 864-869 (1979) 
237-24^ (19?^; ^"^ ^^""^ 11 (2). 

^^^^^^18. Wong. S.-L. P.ce, C.W.. Go.dfart>. D.S.. and Oo*, B.H. Proc. Nat.. Acad. Sc,'. USA 81 . 1184-1188 

20 Un"r ^ o P°'' 251. 8619-8625. (1984). 

81i.8ir(i:8T " Banner, C. N^e.^an^d VifplH; . Bact. 159(3, 

79. SSstsSe 098^""' L Proc. Nat.. Acad. Sci. USA 

" (1984).''- °oi. H.H. Proc. Nat.. Acad. Sci. USA 81 , 1184-1188 

24. Sul/ivan M.A.. Yasbin, R.E., and Young. RE. Gene 29. 21-46 (1984) 
811-819 (IsSr ■ ^' ^-9le. J..'and R.u.a. D... Bact. 159(3), 

26. Yansura. D.G. and Henner. D.J. PNAS 81 . 439H43 (1 984) 
165 (1984) P and Heyneker. H.L. Biotechnology. I6I- 

28. Lory. S.. and Tai. P.O. Gene 22, 95-101 (1983) 
in w ■ ^'^r; t '"'^"^ 1^ <*"PP'>" 594-599 (1974). 

31. St John. TP. and Davis. R.W. J. Mol. Biol. 152. 285-315 (1981) ^" 

33 Denis^C . ^•^^ ^^l^^'""^- ^566-7569 (1978). 

S' , ^ ^"'^ Young. E.T. J. Bfo. Chem> 2581165 1171 fi983^ 

35 M«T : ^^"^^^^ Biophys. 126TI33-9I4 (1968 

36. Watson M.E. Nucleic Acid Research 12. 5145-5164 (1984) " ^ 

38 Hinl ; J"" Guerineau. M. Curr. Q-enet. 1, 219-228 (1980). 

39 jri; t A ''■^i""'' Acad. Sci. USA 75, 1929-1933 (1978^ 

so (1985). S'-"'=^-an lan. N. and NayaK. D.P. Proc.Natl. Acad Sol usA ^'sol 9-2023 



Claims 

55 

1. A substantially purified interleukin-1 inhibitor (\L-M^ whirh i<. o..- 

salected^^on, the group consisting of interleukin.ralSa ItSern^r^etr " '"^^ ^"''^^^"^^ 

2. The IL-1, of claim 1 wherein said IL-li is derived from mammalian cells. " 
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of the inhibitor; 
75 activity. 

7. The method of claim 6 wherein seid DNA sequence is a cDNA^ ,y,,„3o,ide sequence. 

8. The method of claim 6 where.n sa.d DNA sequence s a gene p V^^^^.^^ 

: re ZZl Of Claim 6 wherein said host cells -icroorgan.sm. 
12 The method of claim 11 wherein said microorganism is E. co^ 
3'. 7he mihod Of claim 6 wherein said host ^J^^f ^^^^ ';,3 

14. The method of claim 13 f ^^'oNrsTt c^l a c'^^^^^^^^^^ 
25 15. The method of claim 6 where n sa d DNA sequence is oiynucleotide sequence. 

16. The method of claim 6 wherein sa^ DNA ^^T^^^^I^^^Zm interleukin-1 inhibitor (lL-1i) 

comiL: ^s^z^^r:^^^^^ --r " "''"^ 

acids between position 99 and 557 from the sequence which follows. 
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00 



35 



70 so 90 JpO 110 » -o 

C-CTCCTCCTCTTCCTSTTCCATTCAGAGACSATCTSCECACCCTCTGSGAGAAAATC^A 
rLLLFLFHSETlCPPSGn.'S^ 

150 14rO 170 ^30 

GCAAGArSCAASCCTTCAGAATCT3GSAT5TTAACCAGAAi3ACCT^-TATr^r:^eQ^^CA 

-^'^ tio 220 '^•ro -'AA 

ACCAACTAGTT5CTS6ATACTT3CAASGACCAAATSTCAATTTAGAAiAAAASATAGAT3 
NGLVASYLQflPNVNLSeKI 0 

250 260 270 ' 280 ''90 

TGGTACCCATTGAGCCTCATGCTCTGTTCTTGGGAATCCATSGA6GGAAQATGTSCCTGT 
VVPlEPHALFLSlHSGICilCL 

310 320 330 340 330 "aa 

CCTGTGTCAAGTCTGSTSATGAGACCAGACTCCAGCTGGftGGCAQTTAACATCACTG^ 
SCVKSSDETRLQLEAVNITD 

370 380 390 400 410 420 

rGAGCSAGAACA6AAAGCAG6ACAA5CSCTTCa:CTTCATCCSCTCAGACAGTGSCCCCA 
LSEMRKQOKRPAFIRSDS S P 

*30 440 4S0 460 470 4go 

CCACCASTTTTGAGTCTGCCGCCTSCCCCGGTTGGTTCCTCTGCACAGCSATSQAAGCTG 
^TSFESAACPaWPLCTAMEA 

490 SOO 510 820 530 S40 

ACCAGCCCGTCAGCCTCACCAATATGCCTSACSAAGSCSTCATSQTCACCAAAT^'-TACT 

DapvsLTNWPoesvnvTKp'r 

Tr-,-^^ ^SAO 570 S80 590 hQQ 

J'-'-j'^'SAGGACGAGTASTACTGCCCAGSCCTSCTSTTCCATTCTTGCATGGCAAGGACTS 



19. The recombinant DNA molecule GT10-1L1I-2A. 
"o 1 ^ ^"''^^^^^^''y P'^"«®'=' 'nterteukin-1 inhibitor (IL-li) comprising at least one of IL-I i-X. IL-1 i-a and IL- 

21. lnterleukin-1 inhibitor of claim 20. wlierein said IL-li is IL-1 i-X 

22. Inter1eukin-1 inhibitor of claim 20, wherein said IL-li is IL-1 i-a. 

23. lnterkeukin-1 inhibitor of claim 20, wherein said IL-li is IL-1i-;fl. 

« ..-2^ II!® °T °^ wherein said DNA base sequence includes the nucleic 

« acids between position 99 and 557 from the sequence which follows: 
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^'^'^ 

,c-, 1*0 l^O 130 

^ ^ iL-T-SfiiTr-TTAAC^AS:iAr,AC=T--TATCT3AC-QAACA 

■' GCAAfiArSCAAC-CCTTCaGAA.uT^GSAT TAAC-AG ^ ^ 

SKriaAPf*''*'" 

-•.,•> -^20 230 240 

ACCAACTAGTT5CT35ATAwT^.-wAAG.AC AAATGT-A^ U £ E ^ 0 

ATin 410 *20 

«-"0 530 540 

I SBO '^^ 

F Q E D £ ♦ . " 
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. A substantially puritied interiaukin-i inhibitor having the sequence; 
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HO 

75 ■'-'"''^^'^»uscNR<a'o 



* ' ^ ^ « « 0 T a p T T « , , - . 



20 170 

wherein X is cysteine, serine or alaNine; and 
Z is arginine or proline. 
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